Impaired autophagosome-lysosome fusion in the pathogenesis of pancreatitis.
In contrast to apoptosis, necrosis is generally viewed as a pro-inflammatory cell death mechanism. Accumulation of autophagosomes and massive acinar cell necrosis is observed in human acute pancreatitis, a severe and potentially lethal inflammatory condition. We have investigated the incidence of apoptosis, autophagy and necrosis affecting acinar cells in a rat model of acute pancreatitis induced by chronic alcohol intake and acute endotoxemia. We have observed that the combination of alcohol exposure and endotoxemia results in substantial accumulation of autophagosomes without an increase in autolysosomes, coupled to the depletion of LAMP-2, a lysosomal protein required for the proper fusion of autophagosomes with lysosomes. Alcohol plus endotoxemia favors the switch from apoptotic to necrotic cell death, as indicated by histopathological examination, reduced ATP levels, suppressed caspase activation, as well as the nuclear release of the proinflammatory factor HMGB1. Importantly, patients with alcoholic pancreatitis also exhibit local LAMP-2 depletion, recapitulating the results obtained in the animal model. We suggest that acinar cell vacuolization in pancreatitis is mediated by an endotoxemia-induced depletion of LAMP-2, which in turn facilitates the accumulation of autophagosomes due to the deficient formation of autolysosomes. Hence, we postulate that the depletion of lysosomal proteins may play a critical role in the pathogenesis of acute pancreatitis.